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LaDUC tKS ACCIDENTS FROM BALLS OF RCOF IN COAL urms* 


Part I. Six =Ussentinal 


s for Mine Roof Supzort 
Ry o% Wee D> aul © 


IVTRODICTION 


The material that composes the roof in coal mines eee ers in strength 
according to variations in its phrsical nature and cheracteristics. Some material 
such as limestone and massive sendstone (free from slips) a carconacecus shale 
or bone, will often romain in Mlace in narrov work without the usc of timber or 
otner means of support, but in wide places the use of supports becomes a rec] 
necessity. Roof material composed of snele, fire clay or small laminations 

of sendstone, or shele or Sandstone interspersed with laminations of thin coal, 
presents conditions that call for timber support in doth narrow and wide work. 
However, in narrow work such unstable roof material mey be taken down until the 
strata assume an arch that is self-supoorting for overlying firm strata such cs - 
a roof coal, a tough weathev-rosis sting shale, sandstone, or limestone. 


The prover support of the roof in roadways used for havulaze or travel 
ads to the economy of Operation by preventing delays in trensportation anc 
increases the safety of those who travel thes? roadways. 


Roof materisl that is prone to fall should cithor be: talxen dovn »prompt- 
ly or immediately fiven support by adeque te timbering 


ze oymer or operator of mines is presumed to furnisn the timber, cap 
pieces and wedses that are necessary for use nnd to ve placed near the coint 


Where thoy are to be vsed. (This is essentially ths requirement of all State 
mining laws.) | | | 


‘The eeneral practice in bituminous mines is for the operator ce em 1 o77 
snip to look.aftcr the sunport of the roof along all havla sé and traveling 
roads; in the rooms and at faces of entries the miner is assiqnzd the duby of 
setting the props. In modified methods of mining end in concentrated oractice, 


tne timbering in all parts of. the mine is srequently done = special timbeimen or 
CIEWS ec 


epee 

l- The Bureau of Mines will welcone reorinting of this vaper, provided the 
foilowinz footnote acknorledoment is us ods "Reprinted from U. S. Bureau 
of Nines Inrormetion Circular 6225." | 

e- Senior mining ensineer, U. S. Bureau of Mines, ‘Pittsburgh Exper -iment Station, 
Pittsbyren, Pa. 
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It has been found that in certain conl mines little attention has 
been given to regulations for timberinz; in others the matter has been fully con- 
sidered: obs crvations made at the latter mines have promrted the presentation 
of the followin: six essentials: for mina-roof support in the interest of the 
forriere In any scheme for nrotection ageiast roof hnzards there must be: 


l. Some definite system of settings timbver; 

2. Diazrans shcwinz how anc where to set the timber; 

Se Instructions csiven the miners; 

4, Sunervision and vegelayv iisoection; 

5. A record kent of any nezlect to set timber; and, 

6. A penalty for neglect to observe tne timber vegulations. 


1. System of tinbering. The system adopted must be chosen with refer- 
ence to the neec for suo vorting the roof; the necd for tnis susnort is determined 
by a study of the roof material and its tcndeacy to fell if not supported voy 
timcer. In some mines it is found thet no tisver is required on narrow entrics 
because the voof remains sound without timber suonorts; at places wiere it is 
unsound the loose material is talon dorm or such timber sxyroort is placed to 
maize it secure as is deoncd neccssary by an cxocricnced miue forcman or timber 
boss. Tnere are some mine roofs which will not reimain in clace without timber 
or otncer means of sunnort. In all mines some defirite metncd of roof svpoort 
snould te adcpted, aficr en intensive study of tne roof concitions has becn 
made; this is a duty that devolves on tne underground mana.;sr or suocriutendent. 
The method adopted should have the apvroval of thc Stat: mine intpectov. There 
ls a certain economic pressure in minins that calls Yor an unobstructed right- 
of-way along havlage roads to insure no delay in traucnortation. 

2. Diatrems showinz wh-re to set tirber. A stucy of the roof and 
the way in which it is influenced by the minin = metnod used will enable a 
practical mine official to determine wnat should be the minimum requirements in 
the setting of timber, the distance betwern provs, the numbe. of rows of props, 
and wonetnuer crossbars are needed. In the immeciate vicjnity of the place rhere 
a miner is at work he should be vorotccted from falls of th: roof by posts set 
against the roof, the number depencing on the character of the roof. 


Wien the minimum requirements have been decided upon, we diazrem shovr- 
in; the relative positions of the posts and the worlzinz face should be prepared; 
this should tc placcd on a bulletin board nea» the ontzancc to thc mine in 
plain view of the minurs, also at vavious places within the mine. 


3. Instruction of mincrs. “Mach mincr should be personally instructcd 
by one of the und«rground officials in the sctting of vrops for swasort of the 
roof in accordance with the reguietions edonted: the mincr should »%e cautioned 
to add additional posts when in doubt about the safety of the roof, and in all 
cases to talc dewn, by the use of a bar, all loose roof matcrial. The men at 
tac face should b« instructcd in the m:thod of tusting the roof by the use of 
iron bars and, at the samc timc, holding the finzcrs of a bare hand acninst the 
roof being tested. This is know as the vibration mcthod, and is mors to be 
dependcd upon than sound alone. 
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4. Sunervision and id nsoseh 1 Gnes The greatest svarantee azainst the 
probability of accidents by falls of roof: or copl is cfficient sunervision and 
inspection by a competent undersround oficial wno believes in strict adherence 
to the regulations adopted for the sunvort of the roof, “The 81 spervisiig, orficial 
mast make his visits to each man at sucn intervals as will assure him that the 
work is being conducted in accordance with the regulations and with such verbal 
instractions as the official may have given. Where a worknan is found under 
denseraus roof.the official snould remain to see the place made safe, or ae 
should withdraw the man from ths place. 


5. Record of newlect. There is no more effective practice tnan that 
of keeping a daily record of the insoections made of each working place end re- 
cording any neglect on the vart of the wortsusan to supnort the roof properly. 

In this manner the indifferent or careless workman maj be identified, and can 
be given special instructions and supervisiors if he is retained in his em)loy- 
mente 


6. Prnalty for noclect. Waere tinver regulations ars neglected, tre 
careless workman is liable to be injured or killed, and the operator must defray 
the cost of compensotion as woll as incur the stigna of being charged with the 
loss of a life. There snould be some schedule of venalties for tnose wno are 
found to be neglizent of their om safety in failing to observe or comply with 
the timber regulations; these penaltics should apply not only to the worlman 


but also to the supervisins official wi.o condones violations of tne rem ulations. 


SUMIARY 


1. In any coal mine there should be sonc definits syvstom for setting 
timber, since such a systom is in the interest of cconomy i” opcration and of 
safety to the workmen. 


ee Tne adootion of diagrams for the use of undersround officials anc 
miners is a srcat aid in oromotins recularity in setting timbe 


3. With a definite system and diazrams illustrating the manner of 
placing timber, the instructions of miners by the underzround officials is more 
casily accomplisned, and vniform practice is made possible. 


4- Rigid inspection and close supervision are most ess cntial to ostab- 
lishing methods which have to do with supnort of mine roof. 
Oe Tne use of timber or other forms of rooz supoort if not properly 
set may be the cause of roof failure and a record should be kept as to the manner 
in wrich timocr resulations are executed or neglected. 


6. ‘Without a plen or a scheme for the accomplishment of a definite 
course of action, there can de little or no Giscipline; and to enforce discipline 
there must be some penalty for nezlect to follow instructions as set forth in 
the plan or scheme — in this case systematic timbering 


I. Ce 6225. 
RECOMMENDATION © 


Where a nlen of action has been adonted for roof support as a means of 
protection azainst accidents from folls of roof, it is recommender tnat a traineda 
exoerienced section or face boss be smployed for each section of the mine to ob- 
serve the roof constantly, to persistently voint out to the miner, in his work- 
ing place, all roof danzers, to zive instructions as to how to safeguard the men 
from the dangers, and to see taat his instructions are promptly carried out. 
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Part II. Methods and Imgortance of Roor Testing. 
PY Be Tomlinson” 


INTRODUCTION 


The concluding sentence of veports on mine accid-:nts, especially tnose 
from falls of roof and coal, freavently reads "this accicent is classed as un- 
evoidable." In reality, it could probabdiy be shown that if the roof had been 
tested by a reliable method the loose rock or ccal would have been detected; and 
if the loose material had bern taxen down ov securely timbered, a life provably 
would have been saved. If the samc time were spent in plenning anc. rizicly en- 
forcing riles anc mcthods of roof testinz and care of roof as is now soent in 
seekinz to place the resvonsibility cn the victim when an accident occurs, tne 
cause of the accident in a majority of cases now reported would be clizinated 
and many lives and mich money veid on commensation claims would be saved. 


T2STinG ROOF 


To test the roof vroverly in a working place comes as natural to a zood 
miner as it does to the driver of wn avtomovile to place his foot on the acceler- 
ator; to handle his automobile safely tne driver had. first to veceive instrvc- 
tions Trom a competent driver. Tnis is also true of a commetent coal miner, who 
rarely gets injurec from a fall of roof or coal. However, there are many coal 
miners in the coal mines today who have not received any training in how to care 
for the roof or how to test it properlr. 


Teis fact is brouzht to mind clearly in considering Zuropean mines, 
wnere the lonewall method of mininz, vith its roof control problems, is used. 
The roof must be tested every few ee during the shift, and yet, in compari- 
son with the number of men aeleees at the working faccs, the Bee records 
from falls of roof and coal are mich lower than curs. 


SOUNDING THs ROOF 


After observing thousands of coal miners at work the opinion of the 
writer of this circular is tliat many undersround workers do not know how to test 
tae roof to determine its safe or unsafe condition. The general method of testing 


sare SS ee Sc ls se ESR OLE IER ON aa 
6 - Associate mining engincer, U. S. Bureau of Mines, Pittsburzh Exoerimnt Sta- 
tion, Pittsburen, Pa. 7 
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the roof is to "sountt it by striking it with a bar, either wooden or iron or 
perhaps with an iron tip, and with a miner's nick. The character of the sound 

is an indication of tle stability of the roof. If the scund is hollow or "drummy? 
the roof is probably loose and dangerous; it should then be taken down or sun- 
ported with timbers. If a drummy sound is rot noted tnat does not indicate that 
the roof is safe, for if a dangerous piece of roof is large, it frequently does 
no* give off hollow sounds that may be detected by the ear. 


VIBRATION Tust 


Inasmuch as the character of the roof can not always be determined by 
sounding, a more'reliable method should be used. ._The vibration metnod, whicn 
has been found to be more dependable than sounding and is applicable to coal beds 
less than 8 feet thick, consists of ovlacing the bare finsers of one hand lightly 
against the roof and with the. freo hand striking the roof sharply out lizhtly 
with an iron or steel bar. The vibration of the roof azainst tne fingers indi- 
cates the condition of the roof. In cezl beds 8 to 15 feet thic:, a rod neld in 
the bare hand against tne roof may be used to cetact tue ev nausones 


‘SOUS ROOFS DO NOT GIVE INDIC. TIONS 


Undouttedly there are certain tyoes.of roof whose soundness or loose- 
ness can not be dete:mined oy sovnding or by the vibration metho. of testing. 
Tic roof may have slip planes or. cracks, "Kettle bottomst! cr fossil ae 
inverted "norsebacks," and clay veins. - “The presence of slip planes and fossil 
stumos may be hidden by a.thin layer of coal. Testinz the roof or coal may fail 
to reveal the presence of thesc.slins, cracks, and ‘unusual conditions, so that 
even -testinge is not always effective. Wherever the condition of the roof is 
doubtful, systematic timberinz siould be used. If a coal ted or a section of a 
bed is imown to have unsafe roof conditians, a definite system of timbcring 
should be used in addition to testinz the roof. From 85 to 90 per cent of roof- 
foil accidents occur at or near working faces; however, the other 10 or 15 ver 
cent of the accidents occur alonz haulage roads, air courses, and similar passag¢- 
ways. Inerefore, it is necessary to male roor. testinz sufficiently. extensive 
to laclude all open sections of the mine throusca wnich men may be required to 
pass. This phase of testing is a part of the routine work of mine officials and 
as such is included under supervision. 

The vibration method of testing 3 roof should ve emoloyed, and rules 
should be adogted by all operating conmenies to vrovide that the roof end sides 
of working places shall be tested by the workmen when they go on shift, imnediate- 
ly after firing any shots, when a supervising official mares ‘his visits, and at 
intervals not exceeding. two. hours during the shift. 


The adoption of this rule, and its thorough iesascnene would be a 
great factor in preventing accidents from falls of roof and coal. 


SUPERVISION 


Adequate supervision is important in preventing accidents from falls of 
roof and coal and in the economical operation of a mine. 
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The mine should be so divided into districts that a supervising offi- 
cial can visit cach working face three to four times caring tne shift, in order 


to vroperly suvervise and instirvct the men in his Gistrict in their wore. 


Many of the vorkmen who tecome miners ave "wedded to the mine after 
a few months exoerience and like their work end surroundins conditions; but 
there ere cthers wro cnter woon mine work because no cther employment is avail- 
able ard continue in the mine only until they find employment in other indus- 
trics that suit their choice. The workurmn who adopts toe.mine for his lite 
work is amenable to discipline and may be tauznt. to exorcise prover care for 
his safety, whereas the worscian wno takes a miner's job as te.morary emloynent 
until sonctning more attractive "turns wo," is not vitally concerned with lcarn- 
ing tne tricks of the trade and beconcs' a’ liebility to his cmploycr in tne 
matter of an accidsnt-nrevention program. Many experienced miners become harc- 
ened to tne hezards surrounding their works and often tae chances that. offer 
a serious risk, and the inexcerienced often talze chances without realizirz the 
seriousness of tke risks therefore, with this condition in mind, it is’ esserntia 
that there be cfficicnt sumervisioa to insure that the workmen follow. instruc- 
tions and resulations ror taeiz crotection agairst accidents from falls orf 
Tool. in als ee he a tp 


: 
e 


Fach stpervisins official old be sequieed to carcy a face T62 tte = 
purpose. of testing the roof in each working place visited.’ He snould also know 
definitely wnat to examine in each place, suci as tho roof, posting, stonding. 
coal, manner of securing theo car, placement of shots, and quality of producticn. 


A point in the mining law of many.coal mining States that is usually 
overlooked is thet the mine foreman or any suncrvisory assistant of the fore- 
man is responsible for the sere condition of the roof on entries cnd the road- 
way in rooms as well as at the working face. ‘It ig indeed rare to observe.a_ 
mine official tcsting the roof:except at or nepr:the working face. All parts of 
the mine traveled by men should have the roof tested every cay and in tne places. 
waere men are workins the: root. aoe be tested at.lceast ever: two hours. 


An imorta ant orovision of some mining lars is the recuiremont that o. 
mine foreman wao discovers a dangerous condition shall remain at such voint of 
cCanger until tne place is made safe or shsll wvequire the workmen to vacate the 
place until it is made safes. This rcovuirement is an intczral vart of the vrac- 
tice oi testing the roof end coel to Getcrmine the danecr fron, orobable falls - 
ana to moke tho place safe by taxing com the denserous material or promotly 
timoerinz it. rear aan a ee ee ae | 


SYSTEMATIC is HOD OF ROCF SUPPORT = 


A definite mcthod of roof anane should:bde adonted that will fit the 
condition of the individual mine and vrovite a'maximam distance vetween sumvorts. 
Where a systematic method is used it is only necessary for. tne miner to EeLe 
on his own judgment wren special conditions arise. | 


- a 
i « 


A large-siz ed. can piece placed at right ancles with the roor slips 
should be used on all posts. 


A systematic metnod of apolyins spra ts or leaners should be adopted 
for all overhansing coal while the faces aré: bein: cut voy minins machines. 
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Part III. Accidents in Coel Mines Due to Falls of Roof 
By C. ¥. Owings® 


INTRODUCTION 


The adace #to be forewerned is to be forearmed't applies directly to 
the prevention or reduction of fall-of-roof accidents in coal mines; "to de 
forewarned" may be considered as the result of frequent testing of the roof, 
and "to be forearmed" may well be telken to mean systematic timbering of the roof 
in coal mines. A common expression among mining men is "if the roof is loose 
(Presupvosing testing of the roof), tale it down; if loose material can not be - 
taken down or if the condition of the roof is doubtful, timber it." While this 
rule of making the roof condition safe is generally known, testing and timbering 
of the roof are generally disregarded or imoerfectly practiced in many mines, 
as is indicated by the large number of fatal accidents reported each year from 
falls of roof. 


STATISTICS 


During the 10-year period 1919 to 1928, inclusive, 8,909 fatal acci- 
dents (or 49.49 per cent of all accidents) in bituminous coal mines of the 
United States were caused by falls of roof and coal. During the five-year 
period 1924 to 1928, inclusive, in bituminous coal mines 4,495 fatal accidents 
of 8,578 underground accidents, or 52.5 per cent, resulted from falls of roof 
and coal. During the same five-year poriod, 5,549 of a total of 10,808 under- 
ground fatalities, or 52.1 per cent of all underground accidents, were caused 
by fells of roof and coal in anthracite and bituminous mines. 


This record is not one of which to be proud; tne fact that nearly three 
persons are iilled by fall of roof and coal for every fatality from underground 
naulage aid that the ratio of fatalities ty falls to those from explosions of 
gas or coal—dust is about 4 to 1, should scrve as an indictment against the 
apparent indiffcrence of many of our mining men toward the taking of definite | 
adequatc measures to prevent accidents from falls of roof and coal. It is true 
that in 1928 there was a decrease in the numbcr killed as compared with the ree 
cords for 1925, 1926, and 1927, but there has been no appreciable decrease in 
numoer of killed during the lO-year pesviod 1519 to 1928, inclusive as shown in 
Table le 


4-~- Associate enzinecr, Ue. §. Zucscayu of Mince. 

o - Adams, W. W., Coal Mine Fatalities in the United States; 1927. Bull. 293, 
Bureau of Mines, 1928, 120 pp. Coal Mine Fatalities No. C. M. F. 84, Coal 
Mine Fatalities in January, 1929. 
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Table 1.— Coal-mine fatalities curing tne years 1°19 


means) eee — eee ER | + tS ED oc 


to 1326 6 from bill s:0t recy end coul 


— Nwaber _ killed woos CAN Mander oi Lec 
“1160 : 1924 | «1062 
1132 | 1925 | 1080 
1921 1024 1926 | 1214 
1922 G05 | 1927 | 1149 
ieee 1167 | 1gzeg | sd 4 


A study of these figures shows the need of puttinz forth a systematic 
effort to reduce and vossibly eliminate this major cause of accidents in coal 
mines. Any concerted effort to eliminate this cause must embrace frequent an 
effective testing of roof and coal, also systenutic timbering supplenented with 
additional timbering as conditions densnd. 


A recent fatality was the result of depeiding too much on sound to de- 
tect loose roof. The coal bed was about 12 feet thicit and the roof had a number 
‘of slips, some of which were invisible end ran at an an angle of about A5° to 
tre center line of the room. The timber in the place consisted of rovnd posts 
surmounted by cap pleces 2 by 5 by 20 inches. The posts were 6 feet 4 iuchos 
apart, and according to the testimony of a mumoor of mine officials and worisren 
the place was ovoperly timbercd. The 3illar was “veins dzvann in this room, and 
as several falls had been made, there was danger of roof falls, although the 
roor was considered "sood.!"! The fireboss end the safety inspector had each ma‘le 
tro inspections of the place, and the assistrnt foreman had inspected it about 
an hour before the accident, testing the roof with a woodcn temoins Dar ov the 
"sound" method. The miner who was killed had also testcd the vicce of roc about 
oO minutes before the accident, also using a tamping bar and soundinz the roof. 
while loading a car a piece of rock 8 by 4 feet by 9 inches f211, inflictinz 
injuries from wnich th2 miner died in about three hours. 


If tre officials had used the soundinz rods provided by the co.many for 
detection of roor vitration, or if the miner had used the vibration method of 


testing, the loose condition of the roof might have been cetected and the acci- 
dent averted. 


_ The lesson to te learned from this eccident is that the loos: charac- 
ter oF larse pieces of rock or coal can not always be detected, hence the "sound- 
inz" method is not always reliable. Another point to be ovserved is that in 
places where slips are kmorm to cxist in the roof the use of lasses Cap D1eCes “Or 
collars supported by severel props is edvisable and if pillars are bein= ex- 
tracted, posts set 6 feet oz more svart do not afford proper vrotection. 


=ven wnere the roof is sounded and found to be unsafe, no benefit will 
be derived from this Safety practice unless adequate precautions are teken to 
prevent the worlcman from belng caught vy the roof if it falls. An account of an 
accident in a West Virvtinia mine saows ‘the futility of taciny a chance. A timber- 
man had "sounded" the roof and kney it to be unsafc; however, as believed that . 
he would have time to set a crossbar before thi: slaté could fall. While dizsine 
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a hole to set the crossbar a loose vicce of slate weishing about 75 noand3 fell 
a struck him on the head, killins him instently. Th- lessons to be learned 
from this accident arc that certain tye2s of loose roof may be detected by sound 
ing: that wnocn loose roof is detected no one snould work uncer it; and tnat if 
the roof is locse enouzch to fall, it is far better to ovll dom all loose material 
ratner then attemmt to timber i 


Anotner accident reported to the United States Buroau of lines indi- 
cates the shortcomings of the sound metticd and illustrates the possibilities of 
the vibration method for testing coal-uine roof: In a Virsinia mine the prac- 
tice was to lay the havlace track in the center of rooms anc set posts on only 
one side of the track. Wnen the pillars were being Cravm, aiter a minine machine 
had cut a slab about 50 fest lorz, the track was shifted to the rib. About 8 
o'clock one morning the mine foreman visited a room which wes having tne first 
slab undercut. He examined the plece, presumatly tcsting the roof by sounding, 
pronounceé it to be safe and continucd with his insocction of the mine. About 
half an hour later a piece of roox 50 by 14 by 2 feet fell trom the unsuovortea 
roof at the place being undcrcut. _Bive mcn wore caucnt uncer tne neoavy piece 
of rock and killed instantly. Whils ths practice of leaving such a larze area 
of roof unsupvortecd in pillar éxenacticn moy have been considereé. safe es the 
result of a sound test, neverthelcss if th: vibration sctnod of tcsting tae 
roof had been used, the dangerous character of the roc. undoubtedly would have 
been detected. In all events, such a larze arca shovld have had some timber 
supvort even thouzh she test indicated the roof to be sound. 


The value of testinz tne roof by the vibra tion metnod is indicated in 
the following accovnt of a roof-Za 11 accident: 


In a pillar section of a mine operating in the Pittsburzn coal bed 
avout 10 men were conzgrozated at a soint about 390 feet outby the breakline of a 

chain pillar. Ths general method of testing was to sound the roof, and tne offi- 
clel in chavge had, so he stated, testec the roof at the start of the shift. 
About an hour later while these 10 men were talking, one of thei placed the 
fingers of one hand against the roof and then struck the roof a blow wita a nick 
held in his other hand. Immediately he felt a »ronounced vibration which startled 
him and he gave a cry of warning. All of the men jumoed, and, with the excep- 
tion of one man, thejr escaped; a piece of rock 20 by 6 by 2 feet fell and crushed 
out the life of one man. It seems probable that if th» mine forcman had tested 
the roof by the vibration method its unstable condition would have been detected 
and a life would have been saved. 

A case shoring the responsibility of the mine foreman cr his assistant 
is brought out in the report of a fall-of-roof accident, cuoted below: 


At the time of the accident, dec ensed, a ariver, was walt- 
ing on miners to finish loading a car of coal ‘when a fall of 
top coal and rock fell Irom the roof near the face and struck 
him, killing him instantly. The accident occurred in a chein 
pillar between entries and was caused by a large pot rock 


breaking through the top coal roof which covered the pot rock 
and made it invisible. The place had been visited by the forae- 
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man two hours pricr to the accident and found sare, although he 
ordered an extra crossbar put up, a3 he considered that the 
distance was too wide between the last crossoar and the face. 
The instructions were evidently bcing carried out when the 
accident occurred. There was no cvidcence of weisht on any 

of the timbors. The accident was unforeseen and is classed 

as unavoidable. 


Tne above account clearly shows that the inine forenan betrayed the 
trust placed in him by not staying until the crossbar was placed. Inasimuch as 
the accident occurred two hours after instruction had been given to set the crcss- 
bar, it is evident that if the mine foreman had remained until the timbering had 
been finished, the accident would not have occurred. Therefore the accident re- 
sulted from failure to observe safe practices, which are: Official remainins until 
the place is made scfe; withdrawal of the workmen; and timbering unsafe roof. 


webster'ts dictionary defines supervision as the "act of overseeing; in- 
spection"; hence it is evident that a supervisory official should be a man whose 
experience has trained him to be an instructor and one who observes conditions and 
gives orders for making the workins places safe. If this attitude is observed in 
connection with preventing falls of roof and coal accidents there will be a 
great reduction in fatalities and injuries. 
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[NLTRODUCTION 


according to variations in its physical nature and 
such as limestone and massive seidstone (free from 


or bone, will often remain in place in narrow works 


other mcans oF support, but in wide vlaces the use 
necessity. 
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Roof material composed of shale, fire clay or small laminations 
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IN COAL 4 


Roor Supoort 


The material that composes the roof in coal mines differs, in strength 


characteristics. Some material 
Slips) and carbonaceous shale 
witnout the use of timber or 

a real 


of sendstone, or shale or sandstone interspersed witn laminations of thin coal, 


presents conditions that ce 


il for timper sunport in both narrow and wide wor 


Te 
Tur e 


However, in narrow work such unstadle roof material may be taken down until the 


strata assume an arch that is self-sunvorting 


for overlying firm strata such as 


a roof coal, a tough weatlher-resisting shale, sandstone, cr limestone. 


Tne proper supoort of the roof in roadways used for haulage or travel 
adds to the economy of cperation by preventing delays in transportation and 


increases the safety of those who travel ths 


~ 


oe roauvways om ) 


Root material that is prone to fall should cithor be talxen dovm vrompt- 


ly or immeciately 


given support by adequate timbering. 


The owner or operator of mines is presumed to furnish the timber, cap 
pieces and wedges that are necessary for use and to be placed near the point 


where they are to be used. 
mining laws.) 


ane general practice in bituminous mines 


timbermen to look attor he supnort of tne roof along all haulaz 
miner is assigned the 
In modified metnods of mining and in concentrated practice, 

frequently done by svecial timbermen or 


roads; in the rooms and at faces of entries the 
‘setting tne proos. 
the timbering in all parts of me mine is 
Crews e 
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(This is essentially the requirement of all State 


is for the operator to emoloy . 
=e and traveling 
duby of 


Tne Bursau of idines will welcome revrinting of this vaper, provided the 
SEDER from U. 5S. Bureau 


Senior mining ensinezr, U. S. Bureau a Mines, pittsverch Pxocriment Station, 
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It has been found that in certain coal mines little attention has 
been given to regulations for timvering; in others the matter has been fully con- 
sidered; observations made at the latter mines have vromoted the presentation, 
of the followinc six essentiels for mine-roof suoport in the intcrest of the 


’ 


formers In any scheme for vrotection agsiust roof hazards there must be: 


1. Some definite systea of settins timber; 

2 Diazrams showinz how and where to set the timber; 

Se Instructions siven the miners; 

4. Supervision and regular insvection; 

Oe A record Kept of any nezlect to set timber; and, 

6. A penalty for neglect to observe the timver regulations. 


1. System of tinverinz. The system adopted must be chosen with refer- 
ence’ to the need for svpvortins the roof; the necd for tnis supvort is determined 
by a study of the roof material and its tcndency to fall if not supported by 
timber. In some mines it is found thet no timber is required on narrow entrics 
because the roof remains sound without timber sunnorts; at places wnere it is 
unsound the loose matcrial is talen dovm or such timber sunzort is placed to 
maize it secure as is deciacd neccssery by an cxocricnced mine for:man or timber 
boss. Thcre are gome mine roofs which will not remain in vlace witnout timber 
or other means of suonort. In all mines some definite mctnod of roof suvoort 
snould be adopted, aftcr an intensive study of the roof conditions has becn 
made; tnis is a duty that devolves on the underground manager or suocrintendent. 
The method adoeted should have the approval of the State mine inspector. There 
is a certain economic pressur2 in mining that calls for an unobstructed right- 
of-way along haulage roads to insure no delay in trausportation. 

2. Diagrams showinz where to set timber. <A study of the roof and 
the way in which it is influenced by the mining method used will enable a 
practical mine official to determine what should be the minimum requirements in 
the setting of timber, the distance betweven props, the numbex of rows of props, 
and whether crossbars are needed. In the imneciate vicinity of the place where 
a miner is at work he snould be protected from falls of the roof by posts set 
against the roof, the number depending on the charactcr of the roof. 


When the minimum requirements have been decided upon, a diasram show- 
ing the relative positions of the posts and the: working face should be preparcd; 
this should tc placcd on a bullctin board near the entrance to the mine in 
plain view of the minirs, also at various vlaccs within the mine. 


Se Instruction of mincrs. “ach mincr should be personally instructcd 
by one of the underground oificials in tHe sctting of props for sup zort of the 
roof in accordance with the regulations adopted; the mincr should be cautioned 
to add additional posts whon in doubt about the safety of the roof, and in all 
cases to take down, by the uso of a bar, all loose roof matcrial. The men at 
the face should bc instructcd in the m:thod of testing the roof by the us« of 
iron bars and, at the samc timc, holdings the fingcors of a barc hand against the 
roof being testcd. This is knowmm as the vibration method, and is morc to be 
dependcd upon than sound alone. | 
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4. Suvervision and inspection... The greatest gvarantee against the 

‘ ~probability of accidents by falls of roof or coal is cfficient supervision and 
inspection by a competent undersround official viho believes in strict adherence 
to the regulations adooted for the support of the roof. The supervising official 
mast make his visits to each man at such intervals as will assure him that the 
work is being conducted in accordance with the regulations and with such verbal 
instructions as the official may have given. Where a workman is found under 
danzerous roof the official snould remain to see tne place made sate, or he 
should withdraw the man from th2 place. 


5. Record of nerlect. There is no more effective practice than that 
of keeping a daily record of the inspections made of each working place and re- 
cording any neglect on the part of the workman to sup ort the roof properly. 

In this manner the indifferent or careless workman may be identified, and can 


be given special instructions and supervisions if he is retained in his employ- 
ment. 


6. Penalty for nezlect. Where timber regulations are neglected, the 
careless woriman is liable to be injured or killed, and the operator must defray 
the cost of commensntion as well as incur the stigma of being charged with the 
loss of a life. There should be some schedule of penalties for those who are 
found to be negligent of their om sar: -t77 in failing to observe or comply with 
the timber rezulations; these Dees should apply not only to the worlman 
but also to the supervising official wio condones violations of tne regulations 


SUMEAARY 


1. In any coal mine there should be some definite system for setting 
timber, since such a system is in the interest of economy in operation and of 
safety to the workmen. 


2. The adoption of diagrams for the use of underzround officials and 
miners is a great aid in promoting regularity in setting timber. 


3. With a definite system and diazrams illustrating the manner of 
placing timber, the instructions of mincrs by the underground officials is more 
easily accomplished, and uniform practice is made possible. 


4. Rigid inspection and close suporvision are most essential to estab- 
lishing methods which have to do with support of mine roof. 


Oe The use of timber or otner forms of roof support if not properly 
set may be the cause of roof failure and a record should be kept as to the manner 
in which timber regulations are executed or neglected. 


6- Without a plan or a scheme for the ascormlishment of a definite 
course of action, there can be little or no discipline; and to enforce discipline 
there must be some penalty for neglect to follow instructions as set forth in 
the plan or scheme ~ in this case systematic timbering. 
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RECOMMENDATION 


Where a plan of action has been adopted for roof support as a means of 
protection against accidents from falls of roof, it is recommended that a trainedan 
experienced section or face boss be employed for eacn section of the mine to ob- 
serve the roof constantly, to persistently voint out to the miner, in his work- 
ing place, all roof dangers, to give instructions as to how to safeguard the men 
from the dangers, and to see that his instructions are promptly carried out. 
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Part II.: Methods and Importance of Roof Testing. 
| Pee He. Tomlinson 


INTRODUCTION 


The concluding sentence of reports on mine accidents, especially those 
from falls of roof and coal, frequently reads "this accident is classed as un- 
avoidable." In reality, it could probably be shown thet if the roof had been 
tested by a reliable method the loose rock or coal: woulda have. been detected; and 
if the loose material had becn taken down or securely tinbered, a life probably 
would have been saved. If the same time were: spent in planning: and rigidly en- 
forcing rules and methods of roof testing. and care of roof as is now spent in 
seekinz to place the responsibility on the victim when an accident occurs, the 
cause of the accident in a majority of cases now reported would be eliminated 
and many lives and much money vaid on compensation clains would be saved. 


TESTING ROOF 


. To beet the eOGE proverly in a woneing place comes. as natural to a sood 
miner as it does to the driver of un automobile to place his. foot on the acceler- 
ator; to handle his automobile safely the driver had first to receive instruc-. 
tions from a competent driver. This is also true of a cometent coal miner, who 
rarely gets injured from a fall of roof or coal. However, there are many Seal: 
miners in the coal mines today who have not received any training in how to care 
for the roof or how to test it proper ye. 


This fact is brousht to mind clearly, in considering =uropean mines, 
where the longwall method of mining, with its roof control problems, is used. . 
The roof must be tested every few minutes during the shift, and yet, in compari- 
son with the number of men employed. at the working faces, the-accideat wecords 
from falls of roof and coal. are. much lower than ours. | 


* "SOUNDING TIi ROOF 


After observing thousands of coal miners at work the opinion of the 
writer of this circular is. that mony underground vrorkers do not xnow how to test 
the roof to determine its safe or unsafe condition. The general method of testing 


5 ~ Associate mining enzincer, U. S. Bureau of meee Pittsburzh Exoer iment Sta- 
tion, Pittsburzgu, Pa. : oa. Gy , 
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the roof is to "sound" it by striking it with a bar, either wooden or iron or 
perhaps with an iron tip, and witn a miner's pick, although one large ccel mining 
company specifies that all rocf testing ke dcne with a steal bar cf definite min- 
imum weight without weld or joint. ‘The character of the sound is an indication 
of the stability of the rocf. If the sound is hollow or "drumiy! the roof is 
probably loose ard dangercus; it should then be taken down or supported with tim- 
bers. If a drumzy sound is not noted that dces not indicate that the roof is 
safe, for if a dangerous piece of roof is large, it frequertly does not give off 
hollow sounds that may be detected by the ear. . 


VIBRATION TEST 


Inesmuch as the character of the roof can not always be determined by 
sounding, a more reliable method should be used. The vibration method, which 
has been found to be more dependable than scunding and is applicable to coal beds 
less than 8 feet thick, consists of placing the bare fingers of one hand lightly 
against the, roof and with the free hand striking the roof sharply but lightly 
with an iron or steel bar. The vibration of the roof against the fingers indi- 
cates the condition of the rcof. Jn coal beds 8 to 12 feet thick, a rod held in 
the bare hand against the roof may be used to detect the vibrations. 


SOME ROOFS DO NOT GIVE INDICATIONS — 


Undoubtedly there are. certain tyves of roof whose soundness or loose-- 
ness can rot be determined by sounding or by the vibration method of testing. 
The roof ray have slip vlanes or cracks,. "Kettle bottoms" or fossil stumps, in- 
verted "horsebacks," and clay veins. , The presence of slip planes and fossil 
stumps may be hidden by a thin layer of coal. ‘Testing the roof or coal may fail 
to reveal the presence of these slips, cracks, and unususl conditions, so that 
even testing ic not aiways erfective. VFherever the condition of the roof is 
doubtful, systematic timbering shoul’ be used. If a coal bed or a secticn of a 
bed is kmown to have unsafe rocf conditions, a definite system of timbering : 
should be used in eddition to testing the roof. Frcem 85 to 90 per cent of roof- 
fall accidents occur at or near working faces; however, ths other 10 or 15 per 
cent of the accidents occur alcng haulage rcads, air courses, ani similar passage- 
ways. Therefore, it is necessary to make roof testing sufficiently extensive 
to include all open cections of the mine through which men may be required to 
pass. This phase of testing is a part of the routine if ae of mine officials end 
as such is included under supervision. a | 


The vibration method of testing roof should be employed, and rules 
should be adopted by ali operating compinies to provide that the roof and sides 
of working places shall be tested by the workmen when they go on shift, immediate 
ly after firing any shots, when a supervising official makes his visits, and at 
intervals not exceeding two hours during the shift. 


The adcotion of this rule, and its thorough enforcement would be a 
great factor in preventing accidents from falls of roof and coal. 


SUPERVISION 


Adequate supervision is important in preventing accidents from falls of 
roof and coal and in the economical operation of a mine. 
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The mine should be so divided into districts that a supervising offi-~ 
cial can visit each working face three to four times during the shift, in order 
to properly supervise and instruct the men in his district in their work. 


Many of the workmen who become miners are "wedded to the mine" after 
a few months experience a like their work end surrounding conditions; but 
there are others wno enter won mine work because no other employment is avail- _ 
able and continue in the mine only until they find employment in other indus- 
tries that suit their choice. The workmn who adopts the mine for his life 
work is amenable to discipline and may be tanght to excercise proper care for 
his safety, whereas the worlmnan vho taxes a miner's job as temoorary employment 
until somcthing more attractive "turns up,!t is not vitally concerned with learn- © 
ing the tricrcs of the trade and becomes a liability to his employer in the | 
matter of an accident-prevention program. Many exocrienced miners become hard- 
ened to the hazards surrounding their work and often tale chances that offer 
a serious risk, and the incxperienced often take chances ‘without realizing the 
Seriousness of the risx; therefore, with this condition in mind, it is. essential 
that there be efficient supervision to. insure that the worknen follow instruc-_ 


tions and pg for their protection ageinet accidents soon falls of 
roof. | | 


Each supervising official should be required-to carry a tool for the 
purpose of testing the roof in each working place visited. He should.also know =. 
definitely wnat to examine in each place, such as the roof, posting, standing 
coal, »anner of securing the car, placement of shots, and quality of production. 


A voint inthe mining law of many.coal mining States that is usvally 
overlooked is that the Mine foreman or anyisupervisory assistant of the fore-_ 
man is responsible for the-save condition of: the roof on entries and the road- 
way in rooms as well'as at the working face, It is indeed rare to observe a 
mine official testing the roof exceot at or near the working face. All parts of 
the mine traveled by men should have the roof tested every dey and in the places 
wnere men are working the roof should be tested at least every two hours. 


An important provision of some mining lays is the requirement that a 
mine foreman who discovers a dangerous condition shall remain at such voint of 
denger until the place is made safc or snall require the workman to vacate the 
place until it is made safe. Tnis requirement is an intezral vart of the vrac- 
tice of testing the roof end coal to detcrmine the denger from probable falls 


and to make the place safe by taking down the dangerous material or promptly 
timbdering it. 


‘SYSTEMATIC MOTHOD OF t 20OF SUPPORT 
A definite diethed of roof supvort should be adovted that will fit per 
condition of the individual mine and provide a maximum distarite between supvdrts. 
Where a systematic method is used it is only necessary for the. miner to rely 
on ose own judgement when special conditions ak re 


A apseaaiped cap piece piaesa at right anglea with the root sive 
should Beused on alt posts. - 


. A systematic method of applying sprags or iteanéens should be adopted 
for all Nabisco coal while the faces are being cut - ee machines. 
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The following instructions for testing roof, as issted by the gareral 


manager of a large coal mining company, are concise and contain much valuable 
inicrmetion. 
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TO ALL COLLISRY SUPERINTENDSTS: 


Please impress on ali your underground officials the necorsity of 
their sesing that these instructions are carried out and that the men under 
them are provided with necessary equipusnxt. 


Lay particular stress on the necessity of their explaining to the 
miners why we want each working place equivped with a special implement 
for the testing of roof. The reason ie irhut having such a tcol the miner 
will not be tempted to use an improper apparatus such as a copper.-headed 
Grill or a part of his drillirs machine with mechanical attachments or a 
bar of steel too light in woigat. | 


HOW TO THST THR ROOF 


The test shall be made ty the miner etending in such a positicn that 
he can place the fingers cf one hand on the roof so as to feel the vitration 
caused by lightiy manping the roof rock with a stsel bar. This bar shail be 
heavy enovgu to give a decided "thump?' but not so leavy ss to be wnwieldy. 
Its lergth will be regulated by the thickness of the ted, as mentioned later. 


WoaN TO TEST THI ROOF 


Fach miner shall test the roof of his working place immediately he 
enters it to begin his shift and shail test again after the firing of each 
tiast and as often in addition as is necessary to make sure of the safety 
of the working piace. 


FQUIPMENT FOR TTSTING 


Each miner should provide himself for testing purposes, with a solid 
steel bar. We insiet won a solid tar, without attachments or welds, in 
order to guard arsotutely against misinterpretation cf sound due to vibra-~- 
tion of the bar itself. 


INTFRPPETATION OF TEST 


Each miner must be instructed by the sectionsl foreman as to the neces- 
sity of using while testing the roof, not only his senzes of sight and sound 
but the sense of touch. A test of each individual must be carried out by 
this sectional foreman to determine whether that individual properly inter- 
prets the vibratiuns which are received tnrough the fingers when a piece of 
loose roof is lightly zapped. This test must also include a determination 
es to whether exch individval preperly interprets the different sounds which 
are given off by loose roof and by sulid roof when tapned. 


WHAT TO DO AFTER TESTING 


Bach individual must te made to wdsrstand that when the test indicates 
that the roof is of questionable character, he must make the place safe, 


‘= 8 ~ 


I, C. 6225, - 


preferably by taking down the loose rock, If this is not possible he may 
properly supvort the loose rock with preps or cross timbers. 


TESTING ROOF OVER 
i2 FEET IN ESTGuT 


The miner must be provided with @ horse or horses of sufficient height 
and plank of sufficient length so that he can erect a scaffold from which 
to get into the proper position to test the roof. in accordance with the 
above instiuctions. In exceptionally high placca syecial arrangencate will 
have to be made for erecting scaffolds and for coopsration between miners 
in adjacent chambers when roof is to te tested. The miner should provide 
himself with a solid steel testing bar weighing not less than 15 pouzds 
(1" diameter by 6! long weighs 15 3/4 pounds). | 


TESTING ROOF 7 TO 
l2 Foust IN BSrciT 


The miner must be provided with a'small horse or horses and plank so 
as to be able to get into a position that will enable him to test the roof 
in accordance with the abova instructions. He should be provided with a> 
solid steel testing bar weighing not less than 15 pownds (1" diameter by 


6! long weig:s 15 3/4 pounds). 7 


TESTING ROOF UNDER 
? FikT IN HEIGHT 


The miner should be provided with a solid steel testing bar weighing 
not less than 12 pounds. The lergth of this ber will vary with the thick. 
ness of the seam. It should be avout six inches shorter than the thickness 
of the sean. | 


The following sizes are suitable for the bed thicknesses noted: 
| Diameter Length . Weight Price 


63 ft. and over — 4" 61 153 1b. = $0.99 
53 ft. to 63 ft. yf ‘5t rk SL 0.65 
45 ft. to 53 ft.. i 41 - 10 " 0.40 
33 ft. to 49 ft. 1p" St sy 0.50 
23 ft. to 2S ft. ait 25 dg 0.48 
Under 2 ft. | 13" 18" 9 " ~~ 0,36 


TESTING ROOF WITH HAMIER 


This practice is dangerous if the man stands immediately beneath the 


' roof he is testing, but is scmetimes advantageous in detecting a large bell 


or slab. It is therefore to be discouraged unless the man using this 


' method shows by his actions that he is aware of the possible danger. If 
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any individual prefers to use this method the sectional foreman must make 
sure that the miner keeps out from under the piece he is testing. ‘The 
foreman should endeavor to persuade the miner who uses the hammer method 
to also provide himself with the proper size of testing bar. 
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Part III. Accidents in Coal Mines Due to Falls of Roof 
. By C. W. Owines® » 


INTRODUCTION 


The adage "to be forewarned is to be forearmed" applies directly to 
the prevention or reduction of fall-of-roof accidents in coal mines; "to be 
forewarned" may be considered as the result of frequent testing of the roof, 
and "to be forearmed' may well be taken to mean systematic timbering of the roof 
in coal mines. A common expression among mining men is "if the roof is loose 
(Presupvosing testing of the roof), take it down; if loose material can not be 
taken down or if the condition of the roof is doubtful, timber it." While this 
rule of making the roof condition safe is generally known, testing and timbering 
of the roof are generally disregarded or imperfectly practiced in many imines, 
as is indicated by the large number of fatal accidents reported.each year Trrom 
falls of roof. | 


STATISTICS 


During the 10-year period 1919 to 1928, inclusive, 8,909 fatal acci- 
dents (or 49.49 per cent of all accidents) in bituminous coal mines of the 
United States were caused by falls of roof and coal.“ During the five-year 
period 1924 to 1928, inclusive, in bituminous coal mines 4,495 fatal accidents 
of 8,578 underground accidents, or 52.5 per cent, resulted from falls of roof 
end coal. During the same five-year period, 5,559 of a total of 10,808 under~ 
ground fatalities, or 52.1 per cent of all underground accidents, were caused 
by falls of roof and coal in anthracite and bituminous mines. 


This record is not one of which to be proud; the fact that nearly three 
persons are killed by fall of roof and coal for every fatality from underground 
haulage and that the ratio of fatalities by falls to those from explosions of 
gas or coal~dust is about 4 to 1, should serve as an indictment azainst the 
apparent indiffcrence of many of our mining men toward the taking of definite © 
adequate measures to prevent accidents from falls of roof and coal. It is true 
that in 1928 there was a decrease in the numbor killed as compared with the re~ 
cords for 1925, 1926, and 1927, but there has been no appreciable decrease in 
number of killed during the LO-year period 1919 to 1928, inclusive as shown in 
Table l. 


4A Associate engincor, Us Ss Lureau of Tice. . , 
5 — Adams, W. W-, Coal Mine Fatalitics in the United States: 1927. Bull. 293, 
- Bureau of Mines, 1928, 120 pp. Coal Mine Fatalities No. C. M. ¥. 84, Coal 
Mine Fatalities in January, 1929. 
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Table l.= aped sine fatelitices azine: tne years 1919 


JL0..1929 79a 1 frlls of roof and coal 


rap Number killed 2 bes killed 
1929 1924 : LOSE: . 
1920 32 1925 | 1080 
1921 “ 192 Jel4 
1922 | 1927 : 1149. 
1923 1167 =) 1928. 1064 


A study of these fisures shows the need of putting forth a systematic 
effort to reduce and possibly eliminate this major cause of accidents in coal 
mines. Any concerted effort to eliminate this cause must embrace frequent and 
effective testing of roof and coal, also systenatic timbering supolemented with 
additional tirnberine as conditions demand. 


SPECIFIC CASES AND REMEDIES 


A recent fatality was the result of ree too mach on sound to de- 
tect loose roof. The coal bed wos ebout 12 feet. thick and the roof had a number 
‘of slips, some of which were invisible and ran at an an angle of about 45° to 
the center line of the room. Tne tinbcr in the place consisted of round posts 
surmounted by cep pieces 2 by 5 ty 20 inches. The posts were 6 feet 4 inches 
apart, and according to the testimony of a number of mine officials and workmen 
the place was properly timoered.. The pillar was being drawn in this room, and 
as several falls had been made, there was danger of roof falls, although the 
roof was considered "sood." The fireboss end the safcty inspector had each made 
two inspections of the place, and the assistant foreman had insyected it about 
an hour before the accident, testing the roof with a wooden tempiag bar by the 
"sound" method. The miner who was killed had also tested the piece of rock about 
30 minutes before the accident, also using a tamping bar and sounding the roof. 
While loading a car a piece of rock 8 by 4 feet by 9 inches fell, inflicting 
injuries from which the mines died in about three hours. 


If the officials had used the sounding rods provided by the cormany for 
' detection of roof vibration, or if the miner had used the.vibration method of 
testing, the loose condition of the rooz might have been detected and the acci- 
ment averted. 


The lesson to be learned from this accident is that the loose charac- 
ter of large pieces of rock or coal can not always be detected, hence the "sound- 
inz" method is not always reliable. Another point to be observed is that in 
places where slips are known to exist in the roof the use of lar 22 can pieces or 
collars supported by several proos is advisable and if pillars are being ex- 
tracted, posts set 6 feet or more avart do not afford proper protection. 


Even where the roof is sounded and found to be unsafe, no benefit will 
be derived from this safety practice unless adequate precautions are taizen to 
prevent the workman from being caucht by the roof if it fells. An account of an 
accident in a West Virztinia mine shows the futility of talxing a chance. A timber-— 
man had "sounced't the roof and imeyv it to be unsafe; however, he believed that , 
he would have time to set a crossbar before the slatc covld fall. While digging 
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a hole to set the crossbar a loose piece of slate weighing about 75 pounds fell 
and struck him on the head, killings him instantly. The lessons to be learned 

from this accident are that certein types of loose roof may be detected by sound- 
ing; that wnen loose roof is detected no one should work under it; and tnat if 

the roof is loose cnouzh to fall, it is far better to null down all loose material 
rather than attemmt to timber it. 


Another accident reported to the United States Bureau of Mines indi- 
cates the shortcomings of the sound methed and illustrates the possibilities of 
the vibration method for testing coal-mine roof:. In a Virginia mine thr prac- 
tice was to lay the haulage track in the center of rooms anc set posts on only: 
one side of the track. ‘When the pillars were being dram, after a mining machine 
had cut a slab about 50 fest lorz, the track was shifted to the rib. About 8. 
o'clock one morning the mine foreman visited a room which wes having the first © 
slab undercut. He examined the place, presumably testing the roof by sounding, 
pronounced it to be safe and continucd with his insosecticn of the mine. About 
half an hour later a piece of roof 50 by 14 by 2 fect foll from the unsupported 
roof at the place being undercut. Five mci were caught under the heavy plece 
of rock and killed instantly. While the practice of leaving such a large area 
of roof unsupported in pillar extraction mar have been considered safe as the 
result of a sound test, neverthclcss if the vibration method of testing tne 
roof had been used, the danserous charecter of the rocs undoubtedly would have 
been detected. In all events, such a large area should have had some timber 
support even thouzh the test indi catcd the roor to Peeounns 

The value of testine $46 roof by the Uaee zoo method is indicated in 
the POLL OWaNS eeecsay of a roof-fall eCoraenus : 


In a. pillar section of.a mine . operating in the Pittsburgn coal bed _ 
avout 10 men.were congregated at a point about 30.feet outby the breaxline of a 
chain pillar.. The general method of testing was to sound the roof, and tne offi- 
ciel in charge had, so he stated, tested the roof at the start of the shrift. 
About an hour later while these 10 men were talking, one of then ctlaced the 
fingers of one hand avzainst the roof and then struck the roof a blow with a nick 
held in his other hand. Immediately he’ felt a pronounced vibration whicn startled 
him.and he gave a cry of warning. All-of the men jumped, and, with the excenv- 
tion of one man, they escaped; a piece of rock 20 by 6 by 2 fcet fell and crushed 
out the life of one man. It seems probable that if the mine foreman had tested 
the roof by the vibration method its unstable condition would have been detected 
and a life would have been saved. i 


A case showing the responsibility of the mine foreman or his assistant 
ls brought out in the report ofa fall-of-roof accident, quoted below: 


At the time of the accident, dec exused, a driver, was wait- 
ing on miners to finish londing a car of coal. when a fall of 
top coal and rock fell from the roof near the face and struck 
him, killing him instantly. The accident occurred in a chain 
pillar between entries and was caused by a large pot rock 
‘breaking through the top coal roof which covered the pot rock 
and made it invisible. The place had been visited by the fore- 
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man two hours prior to the accident and found safe, although he 
ordered an extra crosshber put vo, as he considered that the 
distance was too wice between the lest crossbar and the Tace. 
The instructions were evidently being carried out when the 
accident occurred. There vas no evidence of weight on any 

of the timbers. The accident was unforeseen and is classed 

as unavoidable. 


The above account clearly shows that the mine foreman betrayed the 
trust placed in him by not staying until the crossbar was pliacede Inasmuch as 
the accident occurred two hours ufter instruction had been given to set the cross- 
bar, it is evident that if the mine foreman hed remuined until the timbering had 
been finished, the accident would not have occurred. ‘Therefore the accident re- 
sulted from failure to observe safe practices, which are: Official remaining until 
the vlace is meade safe; withdrawal of the workmen; and timbering unsafe roof. 


Webster's dictionary defines suvervision as the "act of overseeing; in- 
spection"; hence it is evident that a supervisory official should be a man whose 
experience has trained him to be an instructor and one who observes conditions and 
gives orders for making the working places safe. If this attitude is observed in 
connection with preventing falls of roof and coal accidents there will be a 
great reduction in fatalities and injuries. 
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